Background: Abortion is associated with moderate to high risk of psychological problems such as depression, use of alcohol or marijuana, anxiety, depression and suicidal behaviours. The increased risk of depression after spontaneous abortion in Asian populations has not been clearly established. Only a few studies have explored the relationship between grief and depression after abortion. Methods: A study was conducted to assess the prevalence and risk factors of depressive disorder and complicated grief among women 6-10 weeks after spontaneous abortion and compare the risk of depression with pregnant women attending an antenatal clinic. Spontaneous abortion group consisted of women diagnosed with spontaneous abortion by a Consultant Obstetrician. Women with confirmed or suspected induced abortion were excluded. The comparison group consisted of randomly selected pregnant, females attending the antenatal clinics of the two hospitals. Diagnosis of depressive disorder was made according to ICD-10 clinical criteria based on a structured clinical interview. This assessment was conducted in both groups. The severity of depressive symptoms were assessed using the Patients Health Questionnaire (PHQ-9). Grief was assessed using the Perinatal Grief Scale which was administered to the women who had experienced spontaneous abortion. Results: The sample consisted of 137 women in each group. The spontaneous abortion group (mean age 30.39 years (SD = 6.38) were significantly older than the comparison group (mean age 28.79 years (SD = 6.26)). There were more females with ≥10 years of education in the spontaneous abortion group (n = 54; SD = 39.4) compared to the comparison group (n = 37; SD = 27.0). The prevalence of depression in the spontaneous abortion group was 18.6 % (95 CI, 11.51-25.77). The prevalence of depression in the comparison group was 9.5 % (95 CI, 4.52-14.46). Of the 64 women fulfilling criteria for grief, 17 (26.6 %) also fulfilled criteria for a depressive episode. The relative risk of developing a depressive episode after spontaneous abortion was significantly higher than in females with a viable pregnancy (RR = 2.19, 95 % CI, 1.05 to 4.56). After adjustment for age and period of amenorrhoea, the difference was not significant. Prevalence of complicated grief was 54.74 % (95 % CI,. Conclusion: The relative risk of developing a depressive episode after spontaneous abortion was not significantly higher compared to pregnant women after taking into account age and period of amenorrhoea (POA). Almost half the women developed complicated grief after spontaneous abortion. Of these, a significant proportion also had features of depressive disorder.
Background
Spontaneous abortion is the involuntary termination of a nonviable intrauterine pregnancy before 28 weeks of gestation [1] . It is the commonest complication in pregnancy [2] . Spontaneous abortion is associated with moderate to high risk of psychological problems such as depression, use of alcohol or marijuana, anxiety and suicidal behaviours [3, 4] .
Early pregnancy loss leads to symptoms of grief such as sadness, yearning, social isolation and guilt. [5] . A sense of loss is common while some women experience guilt and anger after spontaneous abortion [6] . These features are present even when the pregnancy was not planned [7] . The partner and other family members too can experience psychological distress [8] . Grief is a normal response to loss. In some, bereavement can result in complicated grief and depression. Longer-lasting psychological, social, and health status changes follow the initial depressive, but not the grief reactions. Depression after spontaneous abortion is often unrecognized by medical professionals [9] .
Not all females experience adverse mental health consequences after spontaneous abortion. Women who have a past history of depression, women who are childless, have poor social support or pre-existing relationship difficulties are at risk for complicated grief and depression [8, 10, 11] .
The natural course of psychological morbidity following spontaneous abortion is unclear. In the majority, grief decreases within 3-4 months but there is evidence that some females display symptoms of grief and depression one year later [3, 11, 12] .
Most studies on the psychological impact of spontaneous abortion have been carried out in Western countries. Expression of grief and depression may show cultural variation [13] . Open expression of emotions such as sadness may not be considered appropriate in certain cultures and people may somatize their distress [14] . Therefore, there is a need for studies from non-Western cultures.
Most females experience grief after spontaneous abortion [3, 4] . Many who experience grief will recover naturally, but a proportion will develop clinical depression which requires treatment [3, 4] . Only a few studies have explored the relationship between grief and depression after spontaneous abortion.
Because of the small number of studies from non Western cultures and the need to explore the relationship between grief and depression after spontaneous abortion, we conducted a cohort study to assess the prevalence and risk factors of depressive disorder and intensity of grief among women after spontaneous abortion and compare the risk of depression with pregnant women attending an antenatal clinic. The study also explored views regarding the type of psychological care the patients required.
Methods
This cohort study was conducted in the Obstetric and Gynaecology units of Teaching Hospital Anuradhapura in the North Central province and Base Hospital Avissawella in the Western Province of Sri Lanka. Spontaneous abortion was defined as the involuntary termination of a nonviable intrauterine pregnancy before 28 weeks of gestation. Women who presented with clinical features suggestive of spontaneous abortion were examined by a consultant obstetrician. An ultrasound scan was carried out in all patients. Based on these findings the diagnosis of spontaneous abortion was confirmed by the consultant obstetrician. Those who had a complete spontaneous abortion were invited to participate in the study. Women with a history suggestive of induced abortion were excluded. The comparison group consisted of randomly selected pregnant, females, with a period of amenorrhoea (POA) ≤28 weeks, who had not experienced any type of abortion in the previous 12 months, attending antenatal clinics of Teaching Hospital Anuradhapura and Base Hospital Avissawella. The sampling frame was all females with POA ≤28 weeks included in the antenatal register. The comparison group was selected by simple random sampling. The selected females were interviewed to find out if they had experienced a spontaneous abortion during the past 12 months.
The sample size was calculated to detect risk factors with an odds ratio of 2.0. The sample consisted of 137 each from spontaneous abortion and comparison groups. Women who fulfilled inclusion criteria were recruited consecutively until the desired sample size was achieved.
Outcome measures
Data was collected 6-10 weeks after spontaneous abortion. A questionnaire was used to collect demographic data. Diagnosis of depressive disorder was made according to ICD-10 clinical criteria based on a structured clinical interview conducted by a consultant psychiatrist. The translated and validated version of the Patient Health Questionnaire (PHQ-9) was used to assess the severity of the depressive disorder [15] . PHQ-9 is a nine-item instrument that assesses symptoms of depression as listed in the DSM-IV. Each item is scored from 0 (not at all), to 3 (nearly every day). The total scores can range from 0 (no depressive symptoms) to 27 (all symptoms occurring daily). A total score of scores of 0 to 4 represents a minimal level of depression; 5 to 9, mild; 10 to 14, moderate; 15 to 19, moderately severe; and 20 to 27, severe. The PHQ-9 was completed by the patient and scored by the clinician.
Grief was assessed using the Perinatal Grief Scale (PGS) [16, 17] . The PGS was developed to assess the resolution of grief following spontaneous abortion, fetal or neonatal death, or ectopic pregnancy [17] . It consists of three subscales-"Active Grief", "Difficulty Coping", and "Despair". The 33 item shorter version has good correlation (0.98) with the original 104 item questionnaire. The internal reliability coefficient (Cronbach's α) ranges from .92 to .96 [17] .
The 33 item short version of the PGS was translated to Sinhala. A combined qualitative and quantitative approach was used for the translation of the PGS [18] . A panel of three doctors who were bilingual individually translated the scale into Sinhala a language spoken by about 75 % of Sri Lankans. Final translation was selected by consensus among all three translators. A bilingual expert who was not familiar with the original scale back translated it to English. This English translation was compared with the original scale and necessary adjustments were made to prepare the final Sinhala Version. The translated scale was pretested on a group of 20 people in the community. Face, content and consensual validity of the Sinhala version was assessed by a panel of experts comprising consultant community physician, consultant psychiatrist, and psychiatric social worker.
Each item of the PGS was scored from 1 (strongly agree) to 5 (strongly disagree). The total score was arrived at by first reversing all the items except 11 and 33. The total score ranges from 33 to 165. A score of 90 or above was used as the cutoff point to identify the presence of grief [17] .
The clinical interview to assess depression according to ICD-10 criteria was administered to both groups. The PGS was administered to the spontaneous abortion group.
Data analysis
The difference between groups for continuous variables was assessed using t test. Categorical variables were assessed using the chi-square test. Relative risk and adjusted relative risk was calculated using the generalized linear models for the binomial family. Data was analysed using Stata version 12.0.
Results
The sample consisted of 137 women who had experienced spontaneous abortion (spontaneous abortion group) and 137 women attending an antenatal clinic with a viable pregnancy (comparison group). The socio-demographic characteristics are shown in Table 1 . There were no significant differences between the spontaneous abortion group and the comparison group in ethnicity, religion or income. The majority of participants were Sinhalese and Buddhist, reflecting the ethnic and religious distribution of the study areas. The spontaneous abortion group was significantly older than the comparison group. Fifty-four (39.4 %) females in the spontaneous abortion group had ≥10 years of education compared to 37 (27.0) in the comparison group. The period of amenorrhoea was less than 12 weeks in the majority of women with spontaneous abortion (n = 89; 71.8 %) compared to women in the comparison group (n = 33; 24.6).
Outcome measures
In the spontaneous abortion group 19 (13.87 %) refused to participate in the clinical interview to detect depression. Twenty-two females in the spontaneous abortion group and 13 females in the comparison group fulfilled ICD-10 criteria for a depressive episode. The prevalence of depression was 18.6 % (95 % CI, 11.51-25.77) in women after spontaneous abortion and 9.5 % (95 % CI, 4.52-14.46) in the comparison group. The relative risk of developing a depressive episode after spontaneous abortion was 1.96 (95 % CI, 1.04-3.73) compared to pregnancy. However when we adjusted for age and POA there was no significant increase in relative risk (adjusted RR 1.42 (0.65-3.07) p = 0.38).
According to the PHQ-9 moderate-severe depression was seen in 20 (16.9 %) in the spontaneous abortion group and 16 (11.8 %) in the comparison group (Table 2) . Seventy-five women scored 90 or more in the Perinatal Grief Scale. Prevalence of complicated grief was 54.74 % (95 % CI, 46.3-63.18). Table 3 shows the number of women who experienced grief and depression after spontaneous abortion. Fortynine (41.5 %) had neither depression nor grief. Of the 64 women fulfilling criteria for grief, 17 (26.6 %) also fulfilled criteria for a depressive episode. Only 5 (9.3 %) women had depression without grief.
Only 21 (15.3 %) women thought that they were responsible for the abortion. Eighty-four (61.3 %) stated that they were not responsible for it while 32 (23.4 %) were unsure. The majority of women, 95 (69.3 %) felt that they needed to talk about the abortion. The preferred type of support is detailed in the Additional file 1: Table S1 .
Discussion
In this study, we found that 6-10 weeks after spontaneous abortion 18.6 % of females fulfilled criteria for depression and 54.2 % fulfilled criteria for complicated grief. Although the relative risk of depression was 1.96 (95 % CI, 1.04-3.73) when we adjusted for age and POA the difference was no longer significant. Comorbid depression was present in 26.6 % of women with grief.
Although unadjusted logistic regression analysis found significant difference in relative risk of depression the difference was no longer significant after we adjusted for age and POA. We adjusted for age and POA as they were significantly different between the two groups. It is possible that we have over-adjusted and age and POA do not affect the causal relationship but has reduced the precision [19] . Therefore the findings have to be interpreted with caution.
We found that the rate of depression after spontaneous abortion of 18.6 % was similar to that reported in other studies. Although in some Western populations the rate of depression after spontaneous abortion is in the range of 40-50 %, a post-1990 review of literature reported lower levels around 20 % [10, [20] [21] [22] . The rate of depression after spontaneous abortion among Asian women may be lower. This may be due to several factors such as better social support and a good relationship with the partner. In Chinese women in Hong Kong, the prevalence of depression 6 weeks after abortion was 12 % while another study reported prevalence of 10 % 3 months after spontaneous abortion [23, 24] . Socio-cultural factors influence the prevalence of depression in the general population. A population-based study in Sri Lanka reported life time depression prevalence of 6.6 % rising to 11.2 % if the functional impairment criterion (clinically significant distress or impairment in social occupational or other important areas of functioning) was excluded [25] . The prevalence of depression in our spontaneous abortion group was higher than that among females in the general population. Other studies from Sri Lanka show higher rates of depression in patients with chronic physical illness. Prevalence of depression was 27.9 % among patients with chronic renal failure in Sri Lanka and 37.9 % among patients with Parkinson's disease [26, 27] . The prevalence of depression after spontaneous abortion in our sample was lower than that in patients with chronic medical conditions.
A systematic review of 21 published studies reported no increase in risk of depression after induced abortion while other reviews have reported increased risk of negative mental health consequences [28, 29] . Risk factors for depression after induced abortion are different to those after spontaneous abortion. The psychological sequelae of spontaneous abortion and induced abortion are different. A 5 year follow-up study found that women who had a miscarriage had significantly more grief and feelings of loss while feelings of guilt were significantly more in the induced abortion group [12] . The comparison groups used are also different. Most studies assessing the risk of depression after spontaneous abortion have used pregnant females as the comparison group while women with unwanted pregnancies have been used as a comparison group for assessing risk after induced abortion. Women with unwanted pregnancies may be at higher risk of depression because of financial and relationship issues and poor social support. This may explain why some studies have not found an increased risk of depression after induced abortion. The point in time when assessments are carried out also influence results as the prevalence of depression reduces with time. Immediately after miscarriage 26.8 % of patients scored high on the Beck Depression Inventory (>or = 12), which reduced to 18.4 % at 3 months, 16.4 % at 6 months, and 9.3 % at 1 year after miscarriage [30] . Therefore, the risk of depression compared to non pregnant controls also decreases with time [11, 30] . This study also explored the relationship between depression and grief. More than half the women fulfilled criteria for grief, of them 26.6 % had depression. According to DSM-IV diagnostic criteria diagnosis of major depressive disorder is permitted only if the symptoms are not better accounted for by bereavement [31] . Therefore, it is important to explore the overlap between the two conditions.
Our study shows that a sizable proportion of women after spontaneous abortion fulfill criteria for depressive disorder. DSM-5 allows the diagnosis of depressive disorder in those with features of bereavement. According to the DSM-5 response to bereavement may resemble a depressive episode. Although such symptoms may be understandable the diagnosis of a depressive episode is allowed if the individual fulfills the diagnostic criteria [31] . Symptoms of grief and depression diminish over time. Longitudinal studies have found that women who are more distressed initially continue to be distressed even 1 year after the event [30] . Our findings suggest that the group of women who experience both grief and depression requires medical attention.
This study had several strengths. It is one of the few studies which assessed depression and grief using standardized scales. The diagnosis of depression was confirmed following a structured clinical interview. The major weakness of the study was that data was collected only at a single point in time. The comparison group was not matched, therefore there were differences in age and POA, which we adjusted for in the statistical analysis.
Conclusions
The findings of this study have several implications. Although unadjusted logistic regression analysis found significant difference in relative risk of depression the difference was no longer significant after we adjusted for age and POA. The majority of women said they would like to talk to a doctor about the abortion. Women with features of depression should be referred to mental health services for specialized assessment and care.
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